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Abstract of JP 11097379 (A) 
PROBLEM TO BE SOLVED: To provide a 
semiconductor substrate with an increased reliability 
and to manufacture high-quality semiconductor 
substrates without decreasing the yield. SOLUTION: 
A method for manufacturing a semiconductor 
substrate includes a stop for forming a protecting 
film 12 against contam nation on a single crystal 
silicon substrate 1 1 , a ;>tep for forming an ion 
implanted layer 13 on the single crystal silicon 
substrate 1 1 , a step for eliminating a protecting film 
12 against contamination, a step for forming an 
insulating film 15 on a base substrate 14, a step for 
making the surface of the single crystal silicon 
substrate 1 1 on the side of ion implantation and the 
surface of the insulatin g film 1 5 on the side of the 
base substrate 14 hydrophilic, a step for adhering 
the single crystal silicon substrate 1 1 and the base 
substrate 14 with their hydrophilic sides inside, a 
step for peeling the single crystal silicon substrate 
1 1 from the ion implanted layer 13 by heat to foim a 
single crystal silicon th n film 11b and so on to 
complete a SOI(si!icon on Insulator) substrate 16. 
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(54) [JglKD^rli?] ¥»*SSRr)^£3Jft:^<OSS[jg;6r^ 



(57) [mm] 

( a ) w^^Biy y =1 i-mm 1 1 
^mm 1 2 ^?f^^^i-5<*^jKM^xm. ( b ) m^^^Bi^ 

Axm. (c) mmi^mmi 

(d) -<-;^s«i 4±{cmmmi s^^M-r-sis 

^K?f^^XS. (e) • (f ) m^i^y 1 

1 5 (Dmm{:^m^it^m^m'tm^it^m--cm. ( g ) 

^/Selv-y i&tK-<— 1 4 SrM*{L^ 

mmx*^&^^fz'^^^^^t>'^i:u. (h) iK^^iSj^j: 




(f) 



^-14 



.-11 



(2) 

1 

[ff^iii] -<-;^s« (14) ±{z^ mm-<-:^m 
« (14) tm^mcmm\^fz'Jikm-v^m^]fmm<7^^m 

i^m (lib) 4r^JtTj^5^*l$:S« (16) 7?feo 

mm^-:^mm (14) ±tc. wi'^m^\c^yt:^&xm 

(13 ) ;^^?FM$tL/c.^^ft:S«^4-*4 (11) co^;^^' 

^no-t^cx^. mm^mi^&mm (id ^mm 

-(:t>&Am (13) (c:J:i9fM$ix§^|5fegM«§B^ 10 
i?fiJgiLTSfj|EH^^1*ji (lib) ^Ji^^tKi-'S J: 5(-L 
fc^#f$SS (16) ^^:^ol^T. 
SfrfE^igft:g (lib) ^mjI2-<-;^S;K (14) t 

mm^tzn^mmitm (iia. i4a) ^^lt 

[i**Jl2] tfrtfi-<-;^Stg (14) it^ ^2g^$:$^^:f 
{c:J;^9?fM^;J^. ^(^±SitCjte^J]g (15) mm^ti 

[tt*il3] -<-;^Stfi (14) m^-<-:^m 

S(i4) ttmmcmmLfzv^m'T:m'i'ifmm(D^m 20 
i^m (11 b) ^^ftx^^^»ft:^te (1 6) (Dmm: 

fjtB-<-^»^ (14) tmnmcmMLtz^mif^mu 
urn- (L 1) >jc?^sfei*fiiii (1 2) ^jf^.^gi-5f*n8i 

Sul5*^;fft:SKMI4 (11) KMl^mtmm^mm (1 
2) fitj7'j^b^:^h>'aA^tToT-r;^>-^Aii (13) 

ro^;^vaAm^cff^f5^«^*:s«t^3|s^ (id ±<Dm 
mmm (12) ^^^-rsf^ssif^^xg^. so 
mm^mi^mmn (id (7)^;:d->'aAfflij(?:>«®. m 
t>*{^sirte-<-;^;s« (14) <Dmmcmyi<i^t^m^m'r 

mm^^^i^mMmm (id Ru-<-:^mR (14)^ 

mmm^no z. t^cxoxmrn^mi^m^um- (id 

^sijfe^;^^/^^£Aii (13) \:ix^jfm^f\^^xmmm 
^n^^-^mmLxmm^^^^i^m dib) ^^r^^i-^pj 

:^feo 40 

[ft*ii 4 ] If 3 mm(D^mi^mm<7ymm:^m{c 

mjfB^2gf*S*i[#f4 (11) t^-:^mU (14) .^co 
:i$e^tt5I^j::tijK^;^>'i4AS (13) i?^-f6P^a 

[ft 5 1 3 ^ fzn 4 IEttf7)^»frSffic7)l^ 

mJf£tiJg«xST^(7)iftM;iS{c5feAz:oT. mtm^^io'^i: so 
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mx^&Ki^t>^tifzmm^mf^mmm^ (id i:-<- 
(14) t(D-i^m{cMi.x. mmmmm.m^^± 

[ft*il6 ] !»5^<II3?^^v^L5^z)^prt^.;0^^c:i5^(Z)it^» 

i^mm(Dmmjjmz:^\^^x . 
mtmyKimmjimxi,^. mm^mi^mmm (id 
(^-r^>^?iAfflii(7)^s. ^mzmw.^-:^mm (14) 

(?:»*ffi(::g#S^{t:^ (1 1 a . 14 a) ^ffMi-'5*0fS 
[ft 7 ] ft:*XI 3 V ^ L 5 (^)fm/i)^^|Eic(7)^* 

mJlE^zk{t:^^xs-c^i. mm^^mi^mmum (id 

<Z)^:^>aAftiJco^®. Mt>l^mjt£-<-;^SS (14) 

im^ms] -<-;^st^ (14) ^^f^-<^;^s 

« (14) 

i^m (lib) ^^ftTj5ic^^»ft:Sffi (1 6' ) (^Sli 

suffi-<-;^s*s (14) tmmicmni^fz^mitmm 
urn (11) ±{cmmmMm (12) ^?f$^-r5f*iisi 

mjiE^^sfts^^w^if (11) imi^mmmmmMm (1 

2) fIiJ;?)-^^^>i^A^tToT^::^>'aAii (13) ^ 
JfMi- ^ -f :t >- AXm t . 

rcO>r:^>'aX^(Cfufa^*f*:£ffiWS (11) ±(D?i5 

^imm (12) (^±®gp^^^5fei-^f*»]ffii^*xs 

r<^^%^fl^l^5feXm^^/ctij|E^#ft:S«Wf4' (11) 

(om^^mm (12) co^®. afet)«{csfjts-<->^sts 
(14) (Dmm{cmyi<it^m^m-i-m7Kiti^mi:ut. 
mm^^mi^mmm (id ^o^-^-;^^*^ (14)^ 

S?^^S^^T5::<!r{cJ;oTffilH^»^^S;|S*t5tsf (l l) 

^mm-f:t>mAm (13) (Cj:«9fM$tL5^[5j&ilti 
^c^R^^-TtiJULTrnJlS^^frii (lib) ^ffM-f^ffJ 

tufE¥^^ft:S«*t5^ (11) t-<->^mm (14) ^CO 

^m^n^m\z.mm4:tiymAm (13) T^^-f^rtsp 

[ff*ill 0] |»*^8^fc{t9t2«(7)^^^ft:S^g(7) 



3 

»9. mmr^'.mm (12) (c4b^tt^?^^ffi«coi^*3fe 

eT^I£*9^t?^tLfctiitB^»f*a«#f:f (11) <i:-<-- 

(14) ir(7)-^$:i^{c^LT. mmmmm.m^± 
m<DmMm^n ^^t sr^m t-r^ ^m-i^mm(Dmmij 

m^mi^mmm (id (omm^mm (12) 

a. i[fetj^tctiii"e-<— ;^sig (14) (Dmt^ic^mmt^ 
(11 a. 14 a) ^mf^^^mMi:^^ z.t^m'^t 

f^^m^mmm (id co^^^^r^^ (12) (Dm 

[ft 1 4 ] if 3 /.tV^ L 1 3 (Di^M^Z,t'd.ML<D 

mu^-:^mn (14) (Dm^ti.x^mmr¥c^\^m 

*irl5«a7}c^t:^J|xmtc5fe55:oT. Silia-<'-:^S*^ (1 

4) Ai\zmmm (15) ^mm.-t^mmmmj&TM^rf 

^mW'mmm'^^m\z^\^^x. 
mmm%%-x.uommik\z.^ ^(Dmmii^^x(Dm^m'i^iA 

J; ^9 m'i^(Dm^m^n 9 i J: «9 . filjtd^*f$S«W 
5|sf (1 D ]2:rJ«-<-:^S*S (14) PBlcOMi9'g^:bit®(0 
iS^^^lf ^igx^i±5S?^^Sxa^ll?Ti-5 r. t ^Wi^ 

[ft *Ji 1 6 ] lt*ll 3 /^l ^ L 1 4 (Di-^M^Z.Um(0 

^m^w^mmmm:>jmc^\^^x. 

m'^mmTMommk\^wm^mi-^m d i b) (omm 

1 7 ] ft*3i 1 5 um(o^mvfmm<Dmit-)j 

fj|Si?.^il;Sxato^tT^(::Hijt£^»frii (lib) (7:)tij 



(3) ^mW-l 1 -9 7 3 7 9 

4 

gi®co^B^M^I^^-r5¥±i^t;xg^tT5 r t 
[fS*^i 1 8 1 if;*^ 1 6 1 7 tH«(^^igft:S 

tuK^m^bxsTit, tufs^^frii (lib) (Dmmm 

[ff^IIl 9] f»*IIl 6^/cfll 7|B«fe(7)^aSft:S 

10 mfis*»ft:ji (lib) (Dmm\^^mm\:^m^^j^^ 

wmm (17) ^^i6ff^^bT*3#. 

MfEW0{l:X?l*T:il. XISMMSS (17) .^in^y^V^^ 

'thz,t\zx,^^mtm (lib) o«S(5o«®^^ 

[ft*:il 2 0 ] ft 1 7 ISife(7:)*«ft:S;K(7?Siat:& 
SulB^^UXgcD^tTBttC, gijte^#ft:ji (lib) CO 

(17) •^^m^j^v.x^^ . 

20 SuK^iaibXSTil. XtSlSSS (17) ^=^y^ly^^ 

ir^z.t\zx.^^m^m (lib) (Z)tijg|c5(O^Bi^M 
[ff*il2 1] f»*^i3?iv^L2 0c7)fpJtL:d^ciE«c<:0 
fltItEfiJg|XST*<7)|^^^{c. ^v:/r^-yi-aSS^v>fl 

[ft*lS 2 2 ] mi^m 15, 17, 20 (D{^f\.t>Kt^ 
[0 0 0 1] 

40 -r^o 

[0 0 0 2] 

(Silicon On Insulator) W^t^^^^ ^tbfi> i> U =3 

«ix^^sij^{c^sg-r5ig:^g;as;'^< ^9 . 'i^w&.m^%. 



(4) 

5 

[0 0 0 3] r(DXofj:SOimit<Dfz^(D>^V^l^m 
2 1112 8.'|-<k^fg^C^^$i^TV^5o J^T{-. 

:^>'/iAt-5::ci:f;ij:«9 (0 8 (a) #fig) , ^M^m lo 

mmun i (D^r:t>&Am<Dmitc^ />/^< ^ 1 1 o(Z)m 

tCj; f9,1$-^^-tt6 (I2]8 (b) #96) ^ - cD:fc^'g^cO-<- 

[0 0 0 5] mSl^mtLX. 20 

1 RU-<-:^im 3 <0-^i^(c^Lr»fea^*i-r t 

{^J:t9. ^:^:.-y^AMi^2{::?f^^$tL5-^Y^ n;j^V K 

4 ?i i:^^ ftr :fM.T y :n >^:^j^fgJ3g 5 ^ tlfzmm(D 

SO I S|S6//^JF^^$tt^ (IDS (c) #,BH) ^ 
[0 0 0 6] fJSt^;rL7t®i-il^nmSSO 

^mRv^^^y^'^^^^m^^^'^mLXiyv =^:^mis^sm 

m) if^^mMLX so imt^6^^fi^^'\±^h(DXh^ 

(ms id) gm) o 

[0 0 0 7] 

iii9{C75'xi-j: mmLfzm 3^m(DmMmxmc^ 

^Hi^x^-t) o J^Stes.htdii^Fidj- 
^j:mmm±Ltzm^\a^s so i st^eco^^M/^p^pg 

im±(D^,m^-hm^mc^Lfz^K mmiat^^^ 
i^mmm 1 <r.±m\z^^mi.fz^m®mx^^'t^h(D 

Xh^o 50 
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[0 0 0 8] _bfE(Z) J: 5 ^^m^fi. ^«f*S«#f:f i ^ 

^(oxv^<^^^^^t>^vtm(ox^&(DmmtLx 

^^t^^^m^\^^Lfz'^mxi^. m 9 \z^-r X 0 
m^m±{^fj::^^^fzm^xh. mmm3 ti^v =^>Wf^ 

^Bmt(7)mcom^^m^^^+';^{zfj:^^.n^th^ . m 

[0 0 0 9] *^|^(7)g6^ft, mi{-. -<-^ 

mmt :i<D^-p^mm±\zmnm\cmm^rifz'j(Kmxm 

[0010] 

mm^nm-r^tz^co^m m^mimm(D^m(Dx 

oiz^ ^-:^mm (14) ±^c. ::;n.i:ffl:^6^fcjpfeS^L 
fc)K^T^^-?-®^ffl(7D^^f$:ji (lib) ^I^tt5«^ 
^ L/c^*{$KtS{::4b^VNX. (1 lb) t-<— 

^mm (14) t^. m^m^tzn^^m^tm a i a. 

14a) ^iTLXm^'t^mf&ti.fz^M-^^cn^ 

[0011] m^^3um<D^mw&m<Dmm.^m:ix 

f:^9II?f^^gXS^-^o^v^T. (14) t 

\±mmz.mM^^fz^mi^&mmA (id ±,\znm^ 
mm (12) t^mi^-^ti^mz.^ ><:^vaAx^M{c*5v^ 
T. ±is^affl:4i^^3|s4 (11) \z^\_^mmmmin 

(12) jIW^e5-r:^>-aA5rtT:btiT-f :tV^^iAS (1 
3) tm^&^h.^h(DXh^ , ^(O^y^^'/^xm (1 

3) fi. mm^^mi^mmun (id o^s^^f?/^^ 

[0 0 12] 7X\^^X\ f^fSM^^^XS^:::fc^V^T. ^*f$ 

stswiH- (11) ±(Dm^mm (12) ;ii^^^$tifc 
mt-. ^7k{b^^x^{c*5v^T. ^mwmmm (1 

1) (50'^;t>^iAfRiJco^ffi, afeW:ituf5-<-;^Sffi (i 
XfMic^oV^T. XfE^3^f*SS«*4 (11) ^tJ^-<-x 

s« (14) tmykit^m^xn^^^i^^ti^^ -mk 

mmTM\:i'^^^xm^'mtm-^f^^^i:><Dx-h^^ 
z,<D?mm\zm\ ^=^mw-mmwPc (id i:^feoT 

it. ^:tly'&xm (13) tcj;i9JFM^ix^j5^Pf&Sffiigc 

^^m%i^mmm^^'7^^mwt\^fzmm^}^^'r^. r 

c^^;^. (lib) t-^-y^mSi (1 
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[0 0 13] rroi 5^i®5fi*i£(c:j;ti(±\ 
(11) >-<-:7>S« (14) 

J|Sf (1 1) ±.O^Sfei!^»|^ (1 2) Tim^^th^ZtkC 

M (1 2) (D-^ta.mm^iioh-fz'o . ^^^mmumm 
(11) :5:t>''<-;=^*« (14) mm&'O'tio'it^m 

#ft:ssfi-i^f (11) (Dmmmm^xmmmm^'y^(o± 

5fe(i-<-;=^stg (14) ±(Dipmi$^m (lib) tTt^s 
-<tiiij^f*s^^t^ii(. (11) m(7^mmm^mi$ii()K 

iif^mi^mmun (id imz^^^^^izmm^ntz^-iiz 

[0 0 15] ll*3l4taic(75itiJgf*StI(7)Mit;^a5COJ; 
^ic:. ->j£Jff^3g^^|^^:|. (11) t'<-^mi^ (14) t 

m^ti^miztm-f :t'^m.Am (i3) x-±-r^rH^:ff 

[0016] ffr*ii 5 mm.(Dmm^m<7) xoic^ ni<o^ so 
t>■^l:rBX^^^ ^t^^titzwm^t^mmum (id 

(13) (' J; IS ?F$)5S; ^h^xmmmmn^^xiDmm^^ 

1) t^i-:^Mm (14) «iJffllXiST' 

[0 0] 7] smm6mm<D^mitmw7:>mmjjmzx 

(11) ro-f pt^'aAfflo^ffi, afeWrMIS-^-xS^K 

(1 4) CD^gSCg^^fbSI (1 1 a . l4a);jSffM 

t«XS4gTKjt$ixfci}iiS{*S«(cfeoT(i. 
^ro^^^^S (lib) t-<-:^mm (14) i;isg^ 

^jbSf (lla. 14a) ^jTLXm^^ntz'^m^i^ 

/S^t.. ^-^feij^^flsg (lib) Rxj-<~:^mm (1 50 
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(11) O-f^^-ftAttiJiT^^a. MW^gfrfE-i-^Stg 
(14) 0«ffi(C7kK*2)5#^$ tbS i i: ic/i 19 . i 

*^S^SH^^ft:S«*ti|Sf (11) (1 

7K'fl;*aSXmS.t>'-?:Omi75|£ 19 -g-tJ-ltXS, fiJilXS^ 
(1 lb) t-i-xS^ (14) 

tzVimttt^t^hs ■^i^(b^^m^^m a i b) rxj^-<- 

(14) W<0^^3tgdS;k:#<;^eoT. -tcDlf^ 

[0 0 19] »*3S8fe«cDi|i3»f*£«(DMig*&(::j: 
tL«, {^^JIffMxg(^*3V^T, -<-;^mm (14) i: 
«SiJiiicffiSSttfciti#ft:S^g$^;isf (11) ±ic-)^^i^ 

mm (12) >i)Sff^^^*i,s*{c. 'r';^>-aAxe{c*5i,N 

(12) mA^^4:t:ymA^nionx'{^>'-i^Am a 

3) :iSj^£!g$ti5'bWT&i9. ^co-Y ;d-i^aA^ (1 

3) tt, (11) (Dmmtw-mj:-}^ 

[0 0 2 0] ^VNT\ 'l*ttM^*XiS(;:*5V^T, ^mi^ 

mmum- (id ±ro^^^*BiM (12) 

i^ipf (11) (D-^mimm (12) wsffi. tfewtcmiE 

^Stg (14) o^t5i;iM7X-ffc:^a;4S*$tL, 
t-, a6'5^^^^^^XS^3^o^^T. ±ISii^'^<*:S«W4 (1 

1) ^t>--<-;^s« (14) im7i<.itmmmxfi&<o^t> 
^ti^o rwfitcfi, tlJKtxs(c*3^^T*^*!la/5^^&$4^ 

1) tcfcoTIi, -l':^>'aAe (1 3) t:iJ:<9Ji^^ig$ti. 

^^Kmmmm^^^xm-'-^mmmLx-^ ^ att^m^ 

(14) ±izm%mizmm^titzitkmxmm^ 

[0021] z(DXo ^mi&jjmicxtm. 

(1 1) t^—p^mm (14) tsrsfi^-e-j^^^/c 

(1 1) ±0:>jmW^m (12) W±ffi*|553^;5S^*$ 

(12) <o5patt;is^/j:iPtufc9. m^ii 

xm^-t^Xo ^iikmc^-^tzm-B-xh^xh. 

S«WSP|- (11) S:Ut-<-;x,S^^ (14) fUn^io^io 
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[0 0 2 2] f^JBtxaco^^T0^^c:4Bl^T. ^ 

mi^&mrn (id (Dmmmm-xmmm^n^^(D± 

^tt-<->^Stx (14) ±c^ii^2^ft:ii (lib) tt^6 
-<^^i»«cSt,x«5lsF (11) {IiJ(DpJlSfffl^M«;5\ ^f^ 

^mi^mmm (id fty(cg!55>6titc^a^n:^c:^4tc 

[0 0 2 3] fmm 9 tB*fec^^»^*:S*S(7:)Mat^ffi(^ J: 10 

^-mmmun (id ^-<-:^xffi (14)^ 

^e^t^^^{cSTf5-r:r>'aAji (13) T-iT^rtl?P;5tf 

[0 0 2 4] mJ^^m 1 0|5«cOi|^*f2|s:^;K<7)»3t^feO 

J:5{::. ?^^f^!:^iS (12) co±ffiS|3^^r#*f 

< mt^tir. ^y^^^^tmrn^mmt^m^'a-iD'^^ 20 
±mim^mm (12) (c*5tt^?^^^:^<D^ 

W^mMm (12) ^ffi(7)Wtt;i^ffii6^tL^ J; 

^fc^. ^(Dpm^mm (12) sr^LTjifi»9^i^^ix 

^i|^agf$:S«;fr^4 (1 1) t^—y^mU (14) ^coa 
[0 0 2 5] ffr*ll 1 1 mm(Dm^^^&(DX 0 Mfi f9 

^g^j^-^xar^i^j ^ ^^^Mz^m^w^mmm (11)^ 
(13) \c^v)f^^^^j^:^xmmmmw7^xo:>mmm.^ 30 

1) t-<-:^mR (14) c^rcDg-a^^ss^. mm^nx 
(13) x^'^'-^t^^'^:^mmz.x.^^^tix.^^^<'^ 

[0 0 2 6] ii-*«l 5fE«fe(^**f$S«C0Mit:^^^^C 

f^Mmxg{c*5V^T. *Jg|xaT*0|^*QjS?^S 40 

J: t9 ^^r^^O^^■m^^T 5 r. i: J: t9 . ^^f*S*^M*4 
(11) ;^a+g (14) PBTt7)|£t9l^^i^®(7)^t 

S4Stc:Jott§¥»f*:S (lib) ^t/-<-;^S*g (i 
[0 0 2 7] !I*J12 l*V^fl2 2{CtE«0^^ft:Stfi 
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[0 0 2 8] 

[^0J(^^JS(^?i^^] 

(mi(Dmm(r)Wm) UT. *:^0Jco^l^^g^RJ^:lov^ 
TEI 1 ^#BSL7i;5^^)Ift0^i~5o f^. Ellfl. SO IS 

§o in^>. m (a) liZTjk-t^mmwmjiuxit. mk. 

^^^{bl^J:t)^5?5^^ai^l 2?r?FM-r5c ^(D 

m^mMmi 2i±^ ^Ia^-r•'5^:=r>'aAX5^{^:fc^v^r^ 

5 0-- 1 0 0 nmUm^m'^^tl^o 

[0 0 2 9] rcofi. mi (b) i^cTjk-f-^ 

irJ:^{cm^^mmi 2ffl!);6>^7jc^-r:t^-^L<{l*;^/^ 

«i i(Dm^t^nfj:5^^v<:m(o^ :^>^i[^Ami s^m 

>'<Dm'^X\ 1X10^ " atoms/cm" $f ^ L < 

5X10^ ^ atoms/cm^ i^XfC^:^-r6o */c. 

^A^^^/^:¥ (:^pji«i±) ^:t>'mAmi s^ftm 
[ 0 0 3 0 ] m 1 ( c ) {c^-ri^sijK^*xm-eii. * 

'^^^^y y 1 1 ±(Dm^^mm 12^. #iJx.f^:7 

[0 0 3 1 ] la 1 ( d ) \:i7^^mmmmm.TMx 

II. ^Jx.fi^^S0^Bi/y «9^5-<-:^a;f£l 4 

x{-. mmiuzx^^m^:. ^fcjicvD?i^pvDffi<7) 
^^516,^111 5 ^?fM-r^o :i(r)mmm\ 

[0032]|g]l(e). (f) \Z.fjk-tm.*^it^m-XM 
X{±^ ¥/S0BV/y :2>StSl 1 cO^::^>'aAfIiJcD^®. 
Mt/t^fuK-<-:^SSl 4ftiJ(Z)|6»Sil 5c7)^®{C|g;^ 

9 0-12 0°cgit{c{^r^$tL7tffi®i:il^ft:7k^*i: 

cOi^m-g-m^ (H2 S04 : H2 02 = 4 : 1) 
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^P^a«tT5 ri:(ci:«9. mi^^Bi^V ^>m^Ri 1(D^ 
[0 0 3 3] mi (g) {^^ir%^^^t>^JLmx- 

(1. _hiE]^;i$fiv/y :=> >mm 1 1 <^-<-;^xffi 1 4 

a) f^. r (7)B£ ^) -g-^itfi , 1 

1 :S:t/ 1 4 <7)^i7Kft:MSStc#i-^ v-^ y -/^mRUyk lo 

[0 0 3 41 ic^m> mi (h) t;i^-rty«ix@Tii, 

±fc:i6^jgi o^^Lxmrn^Bi^v :=^:ymmi i b 

[0 0 3 5] .i(Dm^\ Mitmat. ^:t>mxm i 3 20 

4 0 0-60 o°cm&xm^m^n 0 :ztmi-^ l< . 

th^xmmmi'^m^^x. u^^nm^mmi^x-^ ^ tj t^n. 
js^^c. :ic:>n,m(D^^:^:^mmi^cx^xmmiKmm 

[0 0 3 6] ::coj: 9 7;^fMm^^;^Vz:^ii-^fc^s6{c 
(1, ^SSfeVi; 1 clr -<-;^S« 1 4 i: (D^^^ 

[0 0 3 7] v^y ^>'*«^7:)S^XS^C:^oV^ 

S^m^.;6^3*{^$;n.5o J: 5 ^f^^SSS t iJi^JLS* 

-a^co^W'JJ -sDMgo-ise ( i 9 9 o/m^it^B* 

P-R • nH • T/NA [kgf/cm = 

fHL. R : M^fc;£a(84. 7833cm^ • kgf/cm' • mol" ' 
• K" M . iiHitK^SS (atoms/cm' ) , NA:T?K;t^' 
Kn^ (6.022045X10' ' mol" ^ ) Xh^o 40 
[0 0 4 2] Xa^fDj: ^^^c^fiJgtJt^/ii^^C^fT^tc 

'^^^fj:7km-( y-t-^i&Ami^. iPiSSidE 8 0 K e Vc^iJ-^ 
-e3'-4X10^ " atoms/cm' t!)^ L # V Mfit^T^^ ^ CI 
^l^ei)(c^|gsevttTV^5o r::T\ Ill3tc(:i. v-y^iv 
^'t-^iA$ft^-7j<*c05^^(::ov^r S IMS 

mm^^m^^±-''^4:t>''/i.Am (a) : 5x10^ ^ at 
oms/cm'^ J:iaL#VMiISa(7)-r r^f-VftAS 

(b) : 3X:. 0^ ' atoms/cm^ (T^i^-g^ tK^^ 
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■Mim^^) ) Takao Abe, et al. : "Silicon Wafer 
Bonding Mechanism forSilicon-on-Insulator Structur 
es " : Japanese Journal of Appl. Phys. Vol. 29, No. 

12, December, 1990, pp. L231 1-L2314 ^1:1 J: {9 . M 

[0 0 3 8] m2^{at.. mmi (g) m^^^i^-^ 
m^^^mmmmi^. 1«mfi-fo(7)^5^:^^-ov^r. urn 

^m^^m m^l-fi 5 o°C. 2 5 or. 3 5 o°c) 

[0 0 3 9] Ell (&) m&^^t>-^j:n^mrcW^^B 
v-yri^-s^i i^r/-<— 4tc:fcv^T{i. 
m^n vz.t{cx^ mm^R 1 1 rxj^ 1 4 rsio^-g^t^^:^ 

'SfJBtXS (1211 (h) ) X{^. 4 0 0~6 0 0°CeS 

(D^^mmmxmmmm>±'r^:Lt{:iti:^o wCDj:5?te 

MM^^lt. 0iJx.{^. Xiang Lu, et. al. : "Hydrogen i 

nduced silicon surface layer cleavage " : Appl. Ph 
ys. Lett. 71(13), 29 September (page 1804--1806) 

f^;^$tt^J:5t-. W^^BiyV =^>mmi l^(D^yt> 

cl;oT§l#^dr $^Tv^^^%x.^^o o^^, -con 

'ii^\^(D7Km:^'^mmm{:LX^Bmi~^:Ltx\ w^^b 

y =1 i^m^R 1 1 ^(D^ :t>^Am 1 3 P^xjt^:b^>^ 

[0 0 4 0] ^(Dm'^. ±m(D^ofj:7Km:^^:^mmi,z^ 
^jttjp (kgf/cm' ) -^^^{^m\^^hfi^mmm^ 

(D:\^m:^m^^mm'r^ t. mMmi^mr (k) i^cMi^ 
x^r(omm^xmm.i-^ z t ^^^x^ 60 

[0 0 4 1] 

] (1) 

s;6S2-3xio^ ^ atoms/cm^' ^m^fz'JiKmxmm^ 

[0 0 4 3] ^(Dm^. mm^m>±c^t^x.hti^ 

itLmxh^±m^'-^iiLB:{z.^n^mmmit.. im^-r^ 

(Dxh^o 0^19, (b) (om^ita-i. ^:ti^mxmi 

(a) (Dm^\zn. (b) i::i:[:-<T^*J(c5J^^LTV^5 

(c. mm (1) ^-e«$n5JS;^p^§i#gr.-r*m 

fl. v^y n>cf.(cjiA$ti7t7K^co5'^m^P^}cfiW-r 
^7kmtf:^(Dm^xh^t^^hti. 2-3X1 0'^ ' 
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atoms/cm' ^ll;t/c7k*SS n H t^^MM^^^^l^ 

[0 0 4 4] [13 3 4i{::{i. (1) ^ti^S-:5l^T^ffib/c 

mA^i^it. Mmmf±8 OKeV. K--XSfl5XlO 
' ' atoms/cm^ T^fe^o ^1 J: 5 ^<?S:tH^mfi. fiJSIX 

S ([El 1 (h) #98) -ctr^ti.^ 4 0 0-6 0 orsft 

-Cc7)i{l^/lSH#^;:4oV^T^l. ,1^3 0 0 (kgf/cm' ) ^±C0 

Jt^:^m^'th r. T*PJBt^^;6S^e # T V ^ -5 r L 

[0 0 4 5] ttfoT. i^J«lXS^::::^3V^Tg:?&?:^flJgSm^ 

y 1 1 t :^ 1 4 i: ^t:)^^^^^ 

1 3 x^n%iJ::^mm^^^^^'t^mt^x, ^±^< f^^ 
[0 0 4 6] M:V^mc{±^ mK.\^. mm'xM-T:(r)m^m 

^mmLtzm^: 3 0 0°CgS~4 0 0°C. M^L<ti3 

5 0-4 0 or) x(Dmii!]^m^mK.i^immummLx 

(4 0 0-6 0 0^) (Dm^m^ 

-<-;^^«i 4 0ig^(cr^Lrji. 4 

0 0-60 OX(DUmmm:i:^^^X 4 :t>^^Am 1 SX 

utLxn^zt^-x^^^. ^fz. ±tm^^mM^\^]± 
^'^^tzisb(DmMmm^iC:^i^xi^. h^^>ix.tf 

1 t:/5}'gS{c^^L7tt^ffiT% 4 0 ot:*}S{c^^$ 

[0 0 4 7] fBL. S'&5t^(Z)f^±(D/c^cO±t£S\^S 

«i 4 tcDi^-^^^m^^K mmx.ux(Dm^m(DmTmc 
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:^\^^X^:t>i&Ami 3XP^^:^^::^mmii^^^m±'r^ 

[0 0 4 8] Xa!L/cf«Xg(- J:or¥SB^sv' 

y 1 ;6^t):^^e0^0i/y zi^-^tg^i i b ^mmi^ 

u^mn-r^o :i(DmMm-LUxit. mmnuxcomM 
m^^mx^mu m^L<m o o or^-i 2 0 org 

10 (ommmis mihrnim) tw^^ni^v =^>wmi i 

[0 0 4 9] ±m(Dx 0 ^<^mmj:uRTj^mMmi:m 

^^um(Dmm^T^—/i^^nomf^ti.x\^^^o 
irii. iKmmmmn6^x<Dmm^mmmmc^z^fz 

20 [0 0 5 0] ^/c. XfS(DJ:5 7:^m0^Bv^y 

I b Jh0^fi6g^t>*a/J^g^:^l^^t- ^ ^: V^ 5 ¥±l>fl:X 

m (mi (i) ^^tTi-^«^i: LTv^^o 

(i) {c^f J: 9^c^SO I St^l 6 

30 ^:ffL-xm'T'mf&m(Dm'^^Bi^v =^>mmi 1 b^isift 

fa L . XfS^il^fl^XSfii^.^ jS i: X-tT ;t V ^ t CO T 

[0 0 5 1 ] mmT.m^mx^^^^Bzyv ^>mm 

I I bgi^^^;^^t)jgi^tt7tm9^B>^y ='>'**fii ijt. - 

S O I mWL 1 6 (T^iSiti-tt-f-S J: 5 LT 

-(Dfzisb. mi (j) :&t/ (k) ic^-rj:5f-. 

w^m<DmKitj:u^mn^^:it{zx^x. ^(Dmm 

^^iy y n 1 1 ^mm Lxtt-r^i.rzummmf&T.n 
mi (a) ^m) m^(^:jiU^nvm^tLx\.^^^ 
[0 0 5 2] ±mLfz:^mmm{cxtiit. w^^^b^^v 

>S«i 1 t^— 4 t^M^^t>-^^fzi^m& 

X. m%Wi^^Biyv :=^>mmi i±(Dmm^mmi 2r^ 

v\ '^mmm^mmi 2<Dw-m.mmfj:t>titz^ . 

immmm 1 2 (DmmH^i-immmmi^tz^Jfkmx 
50 m^'r^xo^j:vtmm-:^fzm^xh<:>xh. w^^i^ 
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[0 0 5 3] zcD^^m. Mmj:ucomnmi^:^\^^x. m 

JffislS/ U =1 1 1 :^>^Wr^^Bi^V >^»J31 1 1 b 

>'»jKi 1 b t^j:^^^w^^Biyv ^^^^mmi im(Dm 
mm^mmK v =^ >mm 1 1 wtcgp^e^jc^s lo 

— Am(DmM^l ^(D^m^^l^mtW:! l a 

^^ST^jt^tLfc SO I StSl 6 tClfc or fi. ^^g^BV- 

(W;trf^^ffi|U-</W COg^Kfl::Sf 1 1 a^r/l 4 a 

So 

[0 0 5 5] ^:^>{;i. :2^lll£1^y-e{i. ^Stft y =1 >'S 

[0 0 5 6] t.fz. :^'mmm\cx.ti\-t. mm'XM(D'mn 
^^^c:^ov^T. 'i'(DmmTMx(Dm^m^& (400-6 
0 ot:^S) x (^?^L<f^ 1 0 0 o'c-i 2 0 

m% \ 1 b^um^^i 5r^i(Difii9'a^t>it®(7:)jg^5*s 

e^cdtitts^^^v-y 1 bsu?*fe# 40 

ill 5rflt^^^-^S;^;6^^#< /^oT. ^(T^^t^'I^O^P, 

[0 0 5 7] ^^jaixg^u<mMig|xgrc7:)#i?i 
[0 0 5 8] **Jte^jr{^. s o I Sffi 1 6 ^rnrnr^^ 

dl^LT. ¥,1^f0^BV-y :n>^St^ 1 1(1^ ^gj3v. yi^> 
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^b-C. -<-:^£«14{t. ft^lKl 5^irM.T¥*Sa 

v-y :=ii^nmi 1 b ^^^j$-r5i«He**-rfc:{tr+5j'-e 

[0 0 5 9] i^oT. -<->^S1Sl 4 h LT(i^ffi?tet 

v-y 1 1 ba5j^;^^fiJgf$tLfc]^,1gB%i/y 

tsi l^col^T^i. S^fflt7:)¥iB^I::x?i^tt5 r.i:xfftii 

^m^:^tt>X^^X,b\z,:^J:^o 
[0 0 6 0] (M2 0||Jfi(;)f^S) |ll4fCfl7^M0J(7)^ 
2mMmt^7r^-^fiXi^^ s «Tr.tt«cov^Tmif2^i* 

mmm 1 s o i ^tecz^s^^xm^m^c^i^/ccsf® 

fi. EI4 (a) {C^-r«Siaff^^Xg. I^H (b) \C7f^ 

m mi (a) ^m) . -r:r:/^iAxs (ieh (b) # 

[0 0 6 1 ] 1114 (c) \Z7j<-t^mm^.^TMX\±. * 
rfSB^B y :=! l^mR 1 1 iico^^^f:^^!! 1 2 c7)XSgI55>f^ 

2^ ^a#^it5o ::-(D^ofmmm^s^jim^^\^^x 

^y^^mm (HF : H2 0= 1 : 5 0) \:l ^ ^it^=^ y'f' 
=0. 3 nmg^^/^Sct 5 {-LTl/^So 

[0 0 6 2] ^/c. 1114 (d) {c^-rmmmmjizjim^ 
^immm^z^^f^mmmw^^jiu mi (a) mm) 
tmmiiZ.n\^\ 1114 (e) . (f) {z^-rmMt^mi: 
mxit. w^^Bi^v :=^'^mmi iim^^tz^imimmi 
2' (Dm^. ^m^^^-^m^Ki 4m(7:>mmmi 5(0^: 
®{-. mimmmtmm(Dmyi^itff!^m^mLx^f^mit 

^ 1 1 a 14a ^ff^^-rSo 
[0 0 6 3] r(7Df^(-(^, [14 (g) {-^^n^^^t>^ 

xa. l^[ll (h) ic^-f-fiStxa^. »i^ffif(jt::^bM-t 

si£«9^t>i±xs (Si (g) mm) . mmiLU mi 

(h) ctf^1t(^^T5 <^*(C. mi ^J^«cbf^«CO 

^(Diz^AL^x. w^m^Biy]) =^>mui 1 t^-^mm 
1 4 1 <Dm^^ikm^mi!b^fz^(Dm^m^n 0 z t 
immmt\^mxh^o ^h^c^ m4 a) iz^-tw-m 
{bxa?r. m 1 sffifjyi-^^fts^tB'fbxfi (mi ( i ) 
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mmi ^^^ ^.xm'T-mf^^cDmm^Biyv ^^^i^mmi i 

h ^mii'timm(D so {:^mm'r:^^o^m 

m^fc^tc, 034 (j) Rrj (k) 
[0 0 6 4] cicoj: 5^c^»2^ffi^Ji;ii*x{i> 

i^^^iy ij n v3£« 1 1 ±(^?5^{^»J» 1 2 (7:)±Bg|S^;iiS 
[^^^;h.T. M?jgB^^>y rnvS^^i ij- j^y^^ ^^^^^^^ 

^S^B^kv^y :=3>'St^l l^t/-<— xS^Kl 4ffi 
c7)|£{9i^t?ii-m^^. -^oli ^9'a^t>^i-|l«co^^$:-eJ?>J-" 
Stel 6(Dn"nSmm;:^g*i9;!>Sf^±t- -Set 

S (114 (c) #B5) ^c^^^.^r. :7:y^7K}^ffi(3:J:5^[:: 
"ho 

[0 0 6 6] m^. {*MJ3g|^5feXS(:::^o^.^T. ms^BV- 
(PIF : H2 0= 1 : 5 0) J: 6^-^::^ ^ V 
V^T. 9 OX:\Z.m^^nfz (H2 S04 : H2 

02 = 4 : 1) i^^mm\^x.^m^ {2 0{^f^) 
ny^\^^h'(m\m^ (2 057^r«i) ^n-Dx^mmitmi 

^Biy y vKs: 1 1 1 4 (om^^^mtK 

ffS^Ci^:}:, Ill5<;){^[|-C(i. ±.mm^^-kS.t^^. mmTMX 
fft>tl^4 0 0--6 0 Ot:5g;ST*CO||&^3®0#{C:JoV^T^ 

'r^\^M:^^:^mmi:iX^hJtti. o^^), ^3 0 0 (kgf/ 

[0 0 6 7] r<7)J:5^^S^'^^S;55^^t-^S.^t±. 

^ :y 5^ :^^^^mco turn L T V ^ ^ fc ch: # ^ 

^Ra (f'lL^^;¥:^*Ba$) ^ 5 0 0 n mnc7)ffi«-C 

AFM (II-7-F^^:^il^gcig) J: ^)JpiJ:5L/cc[: Ra 
= 0. 3 nmTfcofctcOTJ^R a = 0. 6nmS*(::S 
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m^:!irsn^m^itfiBimxi't^mf\t(Dmit^M.&ntbn^^ 

i^^^f^SMl 2t7)^®ift{^^s^V->^?r^ttTi^^fc 
^> ::7 ^xK^tf^ t:: J: ^{t:^^ y ^i^^^^m^mmcm ^X 

^j:^m^^^±K'\^^mit^^x^^^ t^^hti^o 

10 ^^ffi-rrit;::^:*?. 5pij[tt^Ra = o. 3nmUlS.^X 

i^^^ J: 9{:iLTi^6o r:(Z)J:5^=^f*aiII^*X^;653l 

ftv'y='>'S;El l&t>^-<-;^£Si 4(^S^3S>SSr+ 

[0 0 6 8] ^ ^>''&xiLU(r)mn\z.{^oM^m^ 

20 2 SO4=4:1.90-120°C. 20 :9^F«1^S : 
(Ra = 0. SSnm^iS) <^ V ^ 5 *^tf ;65$>5o 

J: 5^c^¥±H4;5^^#^>tL5«^fc(i. ^^g^av-y 

9 tCT^^oT. -^^7:)^ScotlJgfxS^c:^^v^T^^bfctlJglm 
*7)q#^tL^r.i:(c;i^;5o ^ieoT. ^^^f^Mig i 2 (D* 
® t^ffitT^jftpfpItc J: o T {i. mrlS^*:>(t:^SX@{;i J: -5 ft: 
30 ^ > ^^'^tg ( - i o r {^g|iei^*XS^^;f3i -5 

[0 0 6 9] (^3 (ommmm) m 6 [z.\'X^%m(Dm 
x^-t^ mmTMRum^mji'^<Dmrik\c^^^^xni^fh 

^mmtTM m\ (i) #fi?J ^;I:^b^V^T. me^av^y 
[0 0 7 0] ^f*:W(::}l. *llii1^!lTii. ^-f. ¥/^£h°s 

vy^v^iii 1 b^r/^feitiii ^f^m^^^t>^'^(D 

^^^^S.^i^±^^^tz^(Dm^mTM (116 (a) # 

m) ^c:*^v^T. *^B^si/y ri^-^Mi 1 b<D*ffi^^. m 

{^mtmitm ^fz\±^^^) ^:ym.itm {^m^mt 

m) ^^IlLT^SISSIIl 7^^fe?FMLT:fe^< (H 
6 (b) #0BJ ^ 7(7:)?fMiCf*VN. 
mp^av-y 1 b (7)^® (fJgl®) {Cl^-T-S^ 

50 Pf&g&D<«®SII;^^^f^«SMl 7 4^ic:Sj0iA*n/'ci^ 
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[0 0 7 1] z(Dm\c. ±tmmmi T^it^m^^y^ 

±0{bx?M^tT9 wt{cJ:J9. ^,lgfpv-y ziv^j^i lb 

mt-t^ (13 6 (c) mm) o romt-:^^^ 
mm^i^]^ =^>mmi i h(Dmm(D^m,m^:km{^ 

'«l«^*?FJS (CMP) ^:^i-J:5(:iUTt^^<. -(^m 

[0 0 7 2] {m4(Dmm(Dmm) m? i^z.\'i:^^m(Dm 
mitum (Hi (j) . (k) #BS) (c:^oi^T. w^^B 

[0 0 7 3] 3mm:iit. :^mmwixi'±. s-r. pjbix 

^;6S^/^fcll7 (a) l^^-rXot^iW^^Bi^V ^i^m^R 

mm.-t^D m7 (b) mm) o ::i(DXo^^mm^i 8(D 
mmz.m\ nm^Bi^v :=^iymtRi 10*® mmm) 30 

[0 0 7 4] z.cDm^i. ±m^mmi s^it^m^y^ 
it-i-^ m7 (c) o -(D'mz^\^^x. 

(CMP) ^Si-r J: 9 {CLTt^lV 40 

[0 0 7 5] (^Offi^oHMcTDff^^) :^mmi^. XtSL 

mi^Xhtil^. {^J;ttf. Ge i^^/l^-s^ M.) . S i C 
(^{b-^y^V) , SiGe {i^U =^>^\'l--^^^J^) * 
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[0 0 7 6] -<-:^S«l 4 ^ LTi^. ^ISe^ev-y 

:i.(om^. ^—^mu^<o^<Dt^mw^^^'t^^(i:^x 
fetLfl\ -<-^S«X{c|g^iKi 5?rSU^{c?fM-r'5X 

[0 0 7 7] m.M\L^m-xMx\±. te^<^i§!^^b*^* 

y ^i^-Sffil 1 (O^ is-iy^7^m(DmMmj\c^—::^mSL 
1 4fliJ(7)^i^Mi 5co^E. S2*Ste^J<7)m^fl. nVk 

miili 2' (7:)^®^tJ^{c-<~;^St^i 4{|i](Z)|fe,#flii 

[mi] ^^s^tT^mi ^SS^[l(::J:^M3tXS(7)^ft:(DJsft 

[1212] Wk^m^^}imm^<D^^^^m.mj\z^^^x 

[US] 7K«^:R^>'(7)aAg^$:i:7K*«^i^7)PJ#.^;^ 

[HIS] ^^ffi^s^s^sr^io^-g^^t^Mr^j^s^p^T' 
[He] ifmn(o%'AwmA\z.^^w-^TM<n>m^m% 

[07] *:%0^co^4^M^J(c:J:5M3txmo^g|5^m 

[US] t^*(D»^xm^j^m5t;6^{c^-rffl!wsii 
[mo] p]»itxstc*5v^T^^-r^m^^ift0.^-r§yt 

1 1 f^**SB%v-y n (^»ft:S«*t5f4) .11a 

{iS^^ibflf. 1 1 bfi^^fSe^aV-y ^^^^'Sif (^^f* 
^) . 1 2 ti;^^^f^»^. 1 3fi^:t>^'aAS. 14{i 

1 4 a (ig^^ll^BI. ismfemil. 1 

6. 16' (^soiss (^^frstK) . \i\mm.m 
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